Lack of genotoxic activity of di(2-ethylhexyl)phthalate (DEHP) in rat and human hepatocytes.
Di(2-ethylhexyl)phthalate (DEHP) is a widely used plasticizer which has been reported to induce a statistically significant increase in the incidence of hepatocellular carcinomas in female Fischer-344 rats (8/50) when administered in the diet at 12 000 p.p.m. for two years. Numerous studies with cells in culture have failed to show any genotoxic activity associated with DEHP. Because DEHP induces multiple changes in the liver, such as peroxisomal proliferation, it was possible that these alterations could result in genotoxic effects in the treated whole animal that would not be seen in cells in culture. Accordingly, the ability of DEHP to induce DNA damage or repair was examined in rat hepatocytes in vivo and in vitro and in human hepatocytes in vitro. Unscheduled DNA synthesis was measured by incorporation of [3H]thymidine into primary hepatocyte cultures immediately isolated from treated animals or hepatocyte cultures incubated directly with DEHP. DNA damage was measured by alkaline elution of cellular DNA from the same cultures. In vivo-in vitro treatment regimens were: (i) female rats, 12 000 p.p.m. DEHP in the diet for 30 days; (ii) female rats, 12 000 p.p.m. in the diet for 30 days, followed by 500 mg/kg DEHP by gavage 2 h before sacrifice; (iii) male rats, 500 mg/kg DEHP by gavage 2, 12, 24, or 48 h before sacrifice; and (iv) male rats, 150 mg/kg/day by gavage for 14 days. In vitro conditions were 0.1, 1.0 and 10.0 mM DEHP in the cultures for 18 h. Primary cultures of human hepatocytes were prepared from freshly discarded surgical material and exposed to the same concentration of DEHP. Concentrations up to 0.5 mM mono(2-ethylhexyl)phthalate, a principal metabolite of DEHP, were also examined in the human hepatocyte assay. No chemically induced DNA damage or repair was observed in vivo or in vitro in rat or human hepatocytes under any of the conditions employed. However, an increase in the percentage of cells in S-phase in the animals given DEHP was observed. These data indicate that DEHP does not exhibit direct genotoxic activity in the animals even with a treatment regimen which eventually produced tumors in a long term bioassay, and that both rat and human hepatocytes are similar in their lack of a genotoxic response to DEHP exposure in culture.